Two molecular forms of the human interferon-gamma receptor. Ligand binding, internalization, and down-regulation.
The receptors for human interferon-gamma (IFN-gamma) on peripheral blood monocytes and various cells of nonhematopoietic origin were thoroughly characterized and compared. The receptors of all cell types exhibited a similar affinity for IFN-gamma (Kd approximately 1 x 10(-10) M), and in all cases receptor-mediated endocytosis and ligand degradation were demonstrated. However, the receptors differed in their molecular weights (95,000 in HeLa cells and 140,000 in monocytes, assuming a 1:1 ligand to receptor ratio) as concluded from experiments of cross-linking to 125I-IFN-gamma. Lower molecular weight species were obtained as well, particularly in monocytes. Such species could represent either degradation products or subunit structures. The monocyte and HeLa receptor responded differently to an excess of ligand. A significant receptor down-regulation was observed when monocytes were incubated with an excess of 125I-IFN-gamma, whereas no such down-regulation was observed in HeLa cells or in normal fibroblasts. This differential response was observed both in the presence or in the absence of a protein synthesis inhibitor. The receptor on monocytes was found to be acid-labile whereas that on HeLa cells was resistant to acid treatment. These and additional experiments indicate that the monocyte receptor is inactivated following internalization, whereas the HeLa receptor retains its structure and recycles back to the cell surface. The difference in the properties and fate of these two receptor subtypes is probably related to the differential functions of IFN-gamma in various cell types.